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be found to have a markedly lower pitch than the other one. Again, let the, jet of air be directed against one particular row, and let the speed of rotation be. changed from very slow to very fast. The note produced will gradually rise in pitch.
We conclude, therefore, that the pitch of a musical note depends simply itpon the number of pulses which strike the ear per xenond. II: tho sound comes from a vibrating body, the pitch of fhe note depends itpon the rale of vibration of the body.
398.  Doppler's  principle.   When  a  rapidly  moving  express  train rushea past an. observer, he notices a ve.ry distinct (mange in the pitch of the, bell as the engine passes him, the pitch being higher as the engine approaches than as it recedes.  The. explanation is as follows :  The bell, of course, Bends out pulses at exactly equal intervals of time.   AH the brain is approaching, however, the. pulses reach the ear at shorter intervals than bins intervals between emissions, since the train comes toward the observer between two successive. endssionH.   Hut as the train, recedes, tho interval between tho receipt of pulses by the ear is longer than the interval between emissions, since, the train is moving away from the ear during the interval between emissions.   Ileuco tho pitch of the hell ia higher during the approach of the train than during its recession.   This phenomenon of tho change in pitch of a note proceeding from an approaching or receding body is known as Doppl<'.r'it principle.
399.  Loudness.   Tho kindness or intensity of a sound depends upon the rate at which energy is communicated by it to the tympanum of the oar.   Loudncxfi ia therefore determined fit/ (he duttinav of the xourae and the amplitude of its vibration.
If a given wound pulse is free to spread equally in all directions, at a distance of 100 feet from tho source tho same energy must be distributed over a sphere of four times as large an area as at a distance of 50 feet. Hence under these ideal conditions the. intensity of a sound varies inversely an the w/uare of the distance from the soume. Hut when sound is confined within a tube so that the energy is continually communicated from one layer to another of equal area, it will travel to great distances with little loss of intensity. This explains the em-eienoy of speaking tubes and megaphones. in tho two lines are to be the ftanus what must be the ratio of the cross sections of tho two lines if one current is transmitted at 100 volts and the other at 10,000 vul'lH?s which the earth has? (This is actually the present theory of the earth's magnetism.)
